Tissue engineering is amongst the latest exciting technologies having impacted the field of dentistry. Initially considered as a futuristic approach, tissue engineering is now being successfully applied in regenerative surgery. This article reviews the important determinants of tissue engineering and how they contribute to the improvement of wound healing and surgical outcomes in the oral region. Furthermore, we shall address the clinical applications of engineering involving oral and maxillofacial surgical and periodontal procedures along with other concepts that are still in experimental phase of development. This knowledge will aid the surgical and engineering researchers to comprehend the collaboration between these fields leading to extounding dental applications and to ever-continuing man-made miracles in the field of human science.
INTRODUCTION
The human body has a remarkable capacity for regeneration. With understanding and advancements in the surgical field, techniques of restoring structure and function have become integral to the advancement of human therapy. The goal of surgical therapy is to eliminate the diseased/affected tissue and regenerate or replace the lost tissue structure. Tissue transplantation has long been performed to this effect to restore essential functions. There is but one constraint. The number of patients requiring transplants far exceeds the available supply of donors. This has led to new solutions to provide the missing tissues. It is in this context that the field of tissue engineering has emerged.
Tissue engineering is a multidisciplinary field employing knowledge of tissue and molecular biology for the growth and development of new tissues, knowledge of biomaterials and engineering principles for engineering functional tissues, and knowledge of surgery and medicine in order to translate the scientific component to
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clinical application. This exciting field holds the promise of creating an almost unlimited supply of "off the shelf" tissue replacement alternatives and is likely to revolutionize the ways we improve the health and quality of life for millions of people worldwide by restoring, maintaining, or enhancing tissue and organ functions.
Tissue Engineering Approaches
There are three main approaches taken in the field of tissue engineering: conduction, induction by bioactive factors, and cell transplantation [1, 2] . The basic idea behind using tissue engineering for reconstructing any tissue defect is to provide the defective tissue with ample number of viable and responsive cells. These viable cells can either generate or induce the surrounding resident cells to regenerate the lost cells and tissue structure. To achieve this type of regeneration, the viable cells need to be transferred to the defect that needs to be protected from premature collapse of overlying tissues under the natural biological forces that the tissue is subjected to during the healing process. Hence, there is the need for an appropriate extracellular matrix or carrier construct which would serve these purposes by acting as a scaffold to hold the cells and by providing adequate mechanical resistance. In addition to the cells and scaffold, appropriate levels and sequences of biological signaling molecules are required to regulate various aspects of cell growth and development, provide the necessary gene expression and instruct the cells to form the desired tissue type and aid in various aspects of the healing process. Thus, the cells, scaffolds and necessary environmental cues in the presence of vascularization would regenerate the lost tissue (see Fig. 1 ). Another way of reconstructing the defect would be to form the tissue structure ex vivo before transplanting it in vivo in toto. Whatever the approach, the three components, viz. cells, scaffolds and bioactive molecules, along with an adequate blood supply form the crux of tissue engineering in regenerative applications and could together regenerate many hard and soft tissues.
Figure 1.
The concept of tissue engineering.
Scaffolds
Scaffolds or matrices are specific materials that deliver the cells or signaling molecules to the appropriate anatomic site and provide mechanical support to the forming tissue [20] . The physical and chemical characteristics of a scaffold play a significant role in cell proliferation and tissue in-growth. The exclusive properties of the numerous cellbarrier membranes have been more thoroughly discussed in other reviews [21, 22] and will not be addressed here. Cell-seeding scaffolds are either natural, synthetic, resorbable or non-resorbable (see Table 1 ). They can be bone graft materials (allografts, xenografts or alloplasts), polymers (natural polymers such as collagen, hyaluronan, skin extracts or synthetic polymers such as polylactic/poly glycolic acid or their copolymer), or a combination of both. Most tissue engineering efforts use biomaterials already approved by the Food and Drug Administration (FDA) as scaffolds.
Scaffolds used for tissue engineering should not only be bioresorbable but also with a suitable affinity for the adsorption of appropriate growth/differentiation factors as well as integrins, cell receptors and other instructive molecules normally found in regenerating tissues [23, 24] . They should be porous enough to allow blood vessel penetration and facilitate better biofactor delivery without compromising the mechanical function. Among the natural polymers, collagen is regarded as one of the most useful biomaterials owing to its excellent biocompatibility and safety associated with its biological characteristics, such as biodegradability and weak antigenicity. Collagen can induce proliferation and differentiation of cells through direct binding interactions and by serving as a reservoir for growth factors and signaling molecules [25] . Synthetic polymers have also been extensively used in tissue engineering [26] . They can be fabricated to degrade over long or short periods of time, depending on the clinical need. They can also be easily manufactured into preformed sizes and shapes, as dictated by the site of the defect and its anatomy. However, these materials are hydrophobic and are processed under quite stringent (biologically adverse) conditions, usually making factor incorporation and attachment or entrapment of cells difficult. Recently, a biodegradable copolymer of L-lactic acid [D-lactic acid, glycolic acid and trimethylene carbonate (Inion Ltd., Tampere, Finland)] was developed which offers good potential as cell-delivery device, with a possible advantage to allow cell attachment more readily than other inert materials [22] . Some experimental investigations [27, 28] also used scaffolds coated with various peptides sequences which mimic the extracellular components of bone and selectively permit cell binding, osteoblastic phenotypic expression and differentiation, thereby allowing bone regeneration [28] .
Signaling/Bioactive Molecules
Signaling molecules aid in wound healing and tissue regeneration by providing important cues and signals to the cells to result in optimum growth, differentiation, cell adhesion, or gene expression [21, 29] . They are broadly grouped into the overlapping categories of mitogens (that stimulate cell division), growth factors (originally identified by their proliferation-inducing effects, but have multiple functions) and morphogens (that control generation of tissue form). Precise control over the signaling of these factors in a local area may potentially allow control over a regenerative process. Currently, a variety of biofactors have been identified, with specific functions that can be used as part of stem cell and tissue engineering therapies. They have been extensively investigated in oral and maxillofacial tissue engineering applications and include recombinant growth and differentiation factors like platelet-derived growth factor-BB (rhPDGF-BB, that regulates growth, division and angiogenesis) [30] [31] [32] [33] [34] [35] , recombinant human basic fibroblast growth factor (rh-bFGF, potent mitogen for mesenchymal cells and angiogenic factor) [36] , autologous preparations of platelet-rich plasma (PRP) [37] [38] [39] or plateletrich fibrin (PRF) which are rich in a variety of growth factors like PDGF, transforming growth factor (TGF-β, potent mediator of inflammation, cell proliferation, differentiation and able to stimulate bone morphogenetic protein (BMP) expression) [40] , vascular endothelial growth factor (VEGF, that stimulates neoangiogenesis) [41] , basic fibroblast growth factor (bFGF-2), insulin-like growth factor (IGF, that regulates bone formation) [42] , epidermal growth factor (EGF, that regulates cell growth, proliferation and differentiation), recombinant human bone morphogenetic proteins (BMPs, potent molecules for bone and cartilage induction) [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] , enamel matrix derivatives (EMD, that stimulates cell growth, differentiation and angiogenesis) [55] [56] [57] [58] [59] , and various cell adhesion molecules. A summary of the common biologic mediators used in tissue engineering is provided in Table 2 .
Variations in the regenerative⁄healing response are caused by individual healing capability and surgical techniques. Whereas it is not possible to clinically control individual healing capability, more sophisticated surgical techniques and procedures can be developed which can ensure more predictable outcomes. In the past, crude preparations of biofactors were applied to various cells in culture and their effect was studied. But now with the development of recombinant biotechnology, the quantity and quality of biofactor can be regulated. The advantage of using recombinant growth factors is the consistency in their regenerative capacity as demonstrated by various studies [32] [33] [34] [35] . Although many studies attributed improved healing to these growth factors, it is questionable whether the concentrations used were adequate to elicit clinically measurable results. It has also been argued that, when present, the growth factors contribute to core tissue formation, acting on the in situ host stem/progenitor cells rather than on the seeded cells [60, 61] .
Blood Supply
The first three prerequisites (sufficient number of cells, appropriate scaffolds and necessary bioactive molecules) for regenerating a tissue can be fulfilled by engineering, while the fourth prerequisite, i.e. adequate vascularity, is dependent on patient factors, such as the size of the defect. When a construct is placed into a defect, it is crucial that the native area has a rich blood supply. The peripheral portions of the construct will be in direct contact with the surrounding vascularized tissues; however, the central portion of the graft will be the farthest from the vascular source. Only a sufficient number of new blood vessels within a short period of time guarantee an optimal survival rate of the implanted cells. The size of the graft is also an important factor as smaller-sized constructs (i.e., smaller defect areas) will shorten the diffusion depth, allowing the seeded cells to be optimally supplied by oxygen and nutrients. Lack of sufficient vascular supply, resulting in immediate cell death after implantation, is generally thought to be the main cause of failure of tissue engineered graft [62] . It has been shown that improving vascularization of tissue-engineered constructs can advance in vivo cell performance [63, 64] . Several approaches have been investigated to improve the oxygen and nutrient supply. The most common approach is to stimulate vessel growth by adding angiogenetic growth factors or endothelial cells to the tissue engineered construct. This approach allows the development of large boneengineered constructs with a high vascularization capacity [65] . Another way is by creating an engineered construct in a muscular environment (ectopic tissue formation) before transplanting into the defect area. Warnke et al. [66] reported successful repair of an extended mandibular discontinuity defect by growth of a custom bone transplant inside the latissimus dorsi muscle of the patient. Meijer et al. [67] suggest postponing the application of the cultured cells for a few days after applying the scaffold. Their rationale is that immediately after implantation of the scaffold, a hematoma is formed. This would ensure that there are new blood vessels at the defect site, and injecting the cultured cells later would guarantee a sufficient supply of oxygen and nutrients and thus securing the survival of the implanted cells. In addition, cells would be implanted at a time point during the wound healing process that the body would normally recruit stem cells to the defect site.
ENGINEERING OF MINERALIZED TISSUES 2.1. Bone
Bone regeneration is perhaps the most widely investigated application of tissue engineering. In the craniofacial region, restoration of bony defects remains an important challenge. Guided tissue and bone regeneration in periodontal and oral implant therapy, sinus augmentation, distraction osteogenesis, reconstruction of oral and maxillofacial bone defects (resulting from trauma, tumour, infections, biochemical disorders, congenital defects, disease or abnormal skeletal development) are some of the clinical situations in which surgical intervention is required.
Bone grafts can either be autologous, allogeneic, xenogeneic or alloplastic. Autogenous graft material from the iliac crest has long been considered as having the greatest potential for osseous regeneration. A patient's own bone, lacks immunogenicity and provides bone-forming cells, which are directly delivered at the defect site and regenerate bone or induce the surrounding cells to form bone [68, 69] . The major drawbacks of autologous bone are their limited availability, need for additional surgical site and donor site morbidity [68, 70] . Allografts and xenografts overcome these drawbacks. However, disease transmission and immunorejection remain substantial obstacles to their implementation [71, 72] . Besides these, synthetic materials have also been investigated extensively as bone substitutes. While many of these materials serve as scaffolds for new bone, their treatment effect has been inconsistent across studies [73] and they appear to mostly produce bone repair rather than regeneration.
To overcome the drawbacks of the current bone graft materials, bone tissue engineering using mesenchymal stem cells and bioactive molecules has been suggested as a promising technique for reconstructing bone defects. Constructs for bone regeneration have been designed based on tissue-engineering principles and comprise three-dimensional scaffolds that function as a carrier for cells or bioactive molecules or both. In the cell-based constructs, living osteogenic cells are carried on scaffolds to the bony defect site to allow the development of a three-dimensional tissue structure. These seeded cells, with the potential for recruiting or differentiating into bone-forming cells, have led to successful bone formation in the management of periodontal defects [37, 38, 74] , oral implant therapy [39, 75] , sinus augmentations [76] [77] [78] [79] and oral and maxillofacial defects [80, 81] . Some studies have also reported the tissue engineering of mandibular condyle having stratified layers of cartilage and bone as a possibility from a single population of bone-marrow derived MSCs [82] [83] [84] . Cell survival is the most important requirement for achieving clinical success in cell-based bone tissue engineering. All factors crucial to cell survival need to be understood and taken care of for more predictable bone regeneration.
In the bioactive molecule-based approach, growth factors and proteins are introduced into the bony defects via medium of scaffolds. A great many bioactive factors have been demonstrated to mediate osteoblast activity during the process of bone remodeling [29, 85, 86] . These factors can influence new bone formation through their effects on bone cell recruitment, proliferation, and differentiation [86] . Successful bone regeneration has been achieved in clinical trials with rhPDGF-BB [30] [31] [32] [33] , rhIGF-1 [42] , FGF-2 [36] , and TGF-β1 [40] . Some of the commercially available tissue engineering systems combining the signaling molecules and the scaffolds are plateletderived growth factor-BB-tricalcium phosphate (GEM21S®; OsteoHealth, Shirley, NY, USA), bone morphogenetic protein-type I collagen sponge (INFUSE®; Medtronic Sonfamore Danek, Memphis, TN, USA) and 15 amino acid sequenced type I collagenanorganic bovine material (PepGen P-15; Dentsply Friadent, Mannheim, Germany). Studies have also explored the potential clinical utility of recombinant human bone morphogenetic protein-2 (Wyeth Research, Cambridge, MA), recombinant human osteogenic protein-1(Stryker Biotech, Hopkinton, MA), recombinant human growth⁄differentiation factor-5 (Scil Technology, Martinsried, Germany), and recombinant human growth⁄differentiation factor-7 (Wyeth Research) for alveolar augmentation [43] [44] [45] [46] , sinus lift procedures [47, 49, 78] , implant fixation [50] [51] [52] , and periodontal regeneration [53, 54] . Besides these, an alternative inductive approach utilizes enamel matrix derivative (Emdogain®, Emdogain Plus®; Straumann, Basel, Switzerland) harvested from developing porcine teeth and has been shown to induce bony tissue regeneration in periodontal defects [55] [56] [57] by stimulating cell growth and differentiation of mesenchymal cells, including osteoblasts [58, 59] .
A potential drawback of the bioactive factor-based approach is that high, supraphysiologic concentrations of these factors are needed to achieve the desired osteoinductive result, with possible related side effects and high costs [49, 87] . Furthermore, most of these constructs release the growth factors in abundance shortly after placement but are not controlled-released over time, thus in principle limiting the effectiveness of such an approach. Clinical evaluations of the necessary factors, their optimal dose, rate of delivery, all need to be standardized before they can be applied to routine bone regeneration therapy.
Besides these, gene therapy is another approach that offers significant potential to improve growth factor delivery to bony defects in the tooth-supporting and maxillofacial areas [88] . In engineering bone tissue, plasmid DNA encoding for inductive proteins can be incorporated into scaffolds (i.e., gene-activated matrices) and transferred to a bony defect where the DNA is released locally, and transfects surrounding cells to produce peptides encoded by the plasmid DNA [89] . Delivery of plasmid DNA encoding for BMP-4 or PTH1-34 from collagen sponges was shown to induce bone formation in a critical defect model, while only fibrous tissue formed in gaps with collagen sponges alone [90] . Delivery of PDGF by gene transfer stimulates remarkable mitogenesis and proliferation of gingival fibroblasts, periodontal ligament, and cementoblasts, in comparison with continuous PDGF administration in vitro [91] [92] [93] . Other studies used ex vivo methods to transfer genes encoding bone morphogenetic proteins (BMPs) to cells which are then able to differentiate into bone-forming cells when placed in an osseous defect in vivo [94, 95] . While it is anticipated that in the future, gene-enhanced tissue engineering approaches will afford great potential for both hard and soft tissue regeneration, considerable problems remain at present, thus impeding the routine clinical use of gene transfer. With the continued development of improved methods for gene delivery to cells as well as advances in our knowledge of the molecular basis of tooth formation and periodontal homeostasis, it is reasonable to anticipate that a simple chairside protocol could be developed in the future. Tissue engineering can thus be successfully applied to regenerate bone in defective sites. Many of these approaches are in clinical trial phase and appear to be an attractive alternative to bone replacement grafts.
Despite the progress in bone engineering, there are still some limitations to be considered. The significant stress and strain in craniofacial bones, mostly due to the strong muscles of mastication, are significant challenges to any engineered construct [96] . The maxilla and mandible are subjected to multi-vectorial forces from the masticatory apparatus. Hence, the tissue engineering construct designed for their regeneration requires planned load application for proper trabecular orientation and density [97] along with an equally essential plasticity. Also, to improve the outcomes in classical delivery of growth factors, polymer matrices with relevant modifications for the presentation of growth factors could be good platforms as delivery substrates. Bioactive factors can be chemically immobilized or physically encapsulated into polymer matrices, preventing their denaturation, and their release can be controlled by the degradation rate of the polymer matrices, their diffusion through the polymer construct or external triggers [98, 99] .
Teeth
The goal of modern restorative dentistry is to functionally and cosmetically restore diseased/lost tooth or tooth structure. Tooth structure lost due to decay or trauma is most often replaced by restorative materials. Although these conventional restorative materials have proven to be highly effective at preserving teeth, they have a limited lifespan and ultimately require replacement. Hence, regeneration of the lost tooth structure, as opposed to repairing/replacing, would have significant benefits. The lack of any enamel forming cells in the enamel of fully developed erupted teeth precludes the potential for cell-based approaches for enamel regeneration. In contrast, the regeneration of dentin is feasible (if the pulp tissue is still vital and not irreversibly inflamed) because dentin is in intimate contact with an underlying highly vascular and innervated pulpal tissue, forming a tightly-regulated "dentin-pulp complex". Thus, theoretically, we could possibly restore the dentine lost by disease or trauma. Recent studies have demonstrated that stem cells, of both dental and non-dental origin, are capable of inducing odontogenesis and regenerating dentin [100, 101] . Attempts have also been made to regenerate the pulpal tissue using modern tissue engineering concepts [102] [103] [104] .
In the tooth replacement options, dental implants are amongst the most advanced alternative for replacing lost or missing teeth. However, factors that interfere with osseointegration can lead to failure of the implants [105] . With advances in stem cell biology and tissue engineering, biological teeth may become an alternative for replacing missing teeth [106] . The idea is to cultivate stem cells with odontogenic induction signals through epithelia-mesenchymal interactions, thereby programming the stem cells to adopt dental lineages and, with the help of scaffold/extracellular matrix, to become part of a tooth. Duailibi et al. seeded cultured tooth germ cells on biodegradable scaffolds which were then implanted to bioengineer tooth tissues [107] , while Ohazama et al. generated tooth structures from non-dental mesenchymal cells placed in contact with embryonic oral epithelium and transplanted to an ectopic site [108] . The latter report is pivotal in that it demonstrates that uncommitted mesenchymal stem cells, in association with oral epithelium, can be instructed to mimic developmental events leading to growth of a tooth structure comprised of enamel, dentin, and pulp, with a morphology resembling that of a natural tooth. Although replacement of missing or diseased tooth/tooth structure or artificial dental implants by a newly engineered tooth seems like an exciting prospect, there are obvious practical obstacles still to be overcome before this might be available as a routine clinical treatment [108, 109] .
ENGINEERING OF SOFT TISSUES 3.1. Skin and Oral Mucosa
The most successful application of tissue engineering to date is the development of skin equivalents. In dermatology, the ability to produce large amount of dermal-epidermal tissue from a small portion of the patient's skin in a short amount of time makes it possible to treat a variety of burns and chronic skin wounds [110, 111] . In and around the oral cavity, the need for soft tissue restoration/reconstruction is most often related to the lost gingival tissues and less frequently to the lost oral mucosa and skin in cases of disfigured tissues following severe burns, in radical resective surgery to treat invasive cancers, or in oral and maxillofacial traumatic wounds. The main goal of periodontal plastic and cosmetic oral surgery is to restore the aesthetics of the diseased or lost tissues. Many techniques have been developed over the years to restore the aesthetics of gingival and oral tissues. These include pedicle flaps [112] [113] [114] [115] , epithelialized/nonepithelialized soft tissue autografts [116, 117] , or bilaminar techniques [118, 119] . Since they are autologous, the body does not reject these grafts. However, there are several problems associated with autologous grafts/flaps, including donor site morbidity, tissue shortage, and retention of the original characteristics of the donor tissue. Thus, clinicians have been interested in an alternative source for donor tissue.
As in dermatology, tissue engineering is being explored to provide the replacement equivalent for oral tissues. Similar to oral hard tissues, there are various approaches to engineering oral soft tissues (see Fig. 2 ).
Figure 2.
Tissue engineering approaches for oral soft tissues.
The desired cell types can be cultured and expanded ex vivo and injected directly into the soft tissue defect site [120] . They can be seeded onto porous scaffolds (see Fig. 3 ) with or without the presence of bioactive factors and implanted into the defect area [121, 122] . Bilayered cell therapy is an example of a living product constructed of type 1 bovine collagen and viable allogeneic human fibroblasts and keratinocytes which produce many growth factors [123] . Another approach can be to grow threedimensional tissues ex vivo [124, 125] before being transplanted in vivo.
The dental literature contains many reports on the applications of tissue engineering techniques to biopsy and grow patient's own cells on different scaffold materials, to be used as a substitute for soft tissue autografts. Tissue engineered oral equivalents have been explored for the management of gingival recession [34, 35, 121, 126] (see Fig. 4 ), inadequate keratinized gingiva [122, 124, 127] , interdental papillary loss [120] , preprosthetic surgery [128] , and in oral and maxillofacial reconstructive surgery [129] [130] [131] . Unlike engineered skin, tissue-engineered human oral mucosa has not yet been commercialized for clinical applications. However, studies with favorable histological and clinical results have been carried out with tissue-engineered oral mucosal equivalents for intra-and extra-oral treatment, in the pursuit of the best and most predictable method of regenerating the lost soft tissues. 
Salivary Glands
The most challenging goal of tissue engineering is replacement of complete organs, and significant progress has been made in efforts to engineer salivary gland function. The production and secretion of saliva is very critical to the maintenance of oral health and function. Salivary glands can be damaged by various developmental or acquired disorders like Sjögren's syndrome, salivary gland neoplasms, infectious or obstructive diseases, and their treatment modalities such as irradiation, resection, etc [132] . Defective salivary gland function, leading to decreased salivary secretion, can result in problems such as dental decay, pain, recurrent mucosal infections, and swallowing difficulties [133] . Tissue engineering technology is being sought to offer treatment alternatives for restoration of both form and function of salivary glands. Baum et al. initiated, via cell transplantation approach, the development of an artificial salivary gland substitute composed of polymer tube lined by epithelial cells [134] . Other approaches used gene therapy to convert existing non-secretory ductal epithelial cells (following irradiation therapy) into secretory cells capable of fluid movement [135, 136] . With many researchers [134] [135] [136] [137] [138] [139] working in this area, the prospect for the development of an artificial salivary gland looks promising which could be very effective for treating conditions associated with lost salivary gland function and thus improving the quality of life of the individual.
FUTURE DIRECTIONS/CONSIDERATIONS
Tissue engineering represents one of the most exciting advances in regenerative medicine. The ability to produce new tissues and organs from the patient's own cells has changed treatments and prognoses for numerous patients. It provides several advantages over traditional methods of treatment. It can provide unlimited source of graft material from a small donor site with minimal discomfort to the patient. However, the fact remains that the in vitro environment, where these tissue engineering constructs are developed, are technically different from the actual environment in the defect site in the body as they lack several systemic controls/components involved in homeostatic regulation in vivo. There are some questions open to speculation regarding what happens when these ex-vivo-developed tissue constructs are placed from the apparently stable culture environment to the more dynamic in vivo environment. Do these ex vivoexpanded tissue cells adapt to the surrounding environment and remain viable through the crucial post-operative healing period? Or do these cells succumb to the biological and systemic influences to which they have not been subjected to in vitro? Is the new tissue formed by the implanted cells per se or by the surrounding induced or preexisting cells? Further studies are necessary to maximize cell viability, optimize total cell density, optimize the bioactive molecule dose, control its delivery rate and understand the binding kinetics of the biofactors. Studies are required to design scaffolds with chemical compositions, pore sizes, and surface characteristics that allow cells to maintain their optimum tissue-forming potential. The degradation kinetics of polymerbased delivery systems need to be explored to enable control of the release profile of growth factors, in order to achieve optimized concentrations of growth factors, which is a primary goal of these systems. Also, one of the most challenging issues is to understand how the various components involved in engineering tissues can be integrated to produce predictable tissue regeneration. More research should also be directed to the issue of how to achieve rapid vascularization of the tissue-engineered constructs to optimize the survival of the tissue-engineered graft. Regeneration of tissues by tissue engineering is an inevitable therapy, and continuing collaborative efforts among research scientists, engineers, funding agencies, and dental professionals are required to pool resources to hasten its development. The unleashed potential of regenerative therapy may benefit millions of patients each year.
CONCLUSION
Significant progress has already been made in the field of oral surgery with the help of ever-evolving field of tissue engineering. Similar to the past, the next decade promises greater advancements in the field of surgical and healthcare engineering. While this biotechnology is still in its experimental phase in regards to tooth engineering, numerous successful animal and human clinical trials of bone and soft tissue regeneration in the oral and maxillofacial region have been documented. Advances in tissue engineering and stem cell biology have provided a great impetus for the biomedical community to translate these findings into clinical applications. Tissue engineering, with its multipotent building blocks and appropriate molecular and environmental cues, promises successful regenerative surgery without the disadvantages of the conventional approaches.
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